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CONTROL VALVE 
VernonN. irCÙntini, dïanapolis, Ind., as- 
sign0r t6:Stewat'-Warner Corporation, Chi- 
e.go, :-III.,,  Corporation f: virginia 
Ap'plictin ï%bhY 14, 19"46$4ial No. 647,597 
 5 Clïtims. (CL'50I4) 
This invention relates to a valve device de- Skiowing the valve al-ils normal inactive position 
signed for controlling thë flow 0f combustion air WhiCh il assumes when there-is sùbstantially no 
for use in an internl ombustïon heRter, but flow of air through the device; 
as will be evidnt from the drkwings ttnd ac- lig. 5 is a detail section taken as indicted 
compRnying description, the Utility of tte valve 5 "t line §--5 On Fig. 4. 
is hot limited to this particular fleld and refër- " In%he operation of the heatC for Which the 
ence to this use is mRde herein pfirnaxily by present Control valve was particularly designed, 
way of illustration,  " aïr for combuion may be supplîed by a blower, 
One object of the invention is to provide a but in many itistaltRi0ns of such heRters on 
valve device which ihcludès meRrs fo ïtuto- i0 Rirplanes -thiS ir is furnished by a ramin which 
.matically rëgulating thè fi0W bf air thr0ïgh a the air pressure varies through a considerable 
conduit by adjusting the flow Pastge so as to .range with changes in the air spëed bf the air- 
deliver the ai at a substntiRlly C0r/staht i0res- plane. To protect thè heater fr0m these varia- 
sure. " tions in. pressure in the air supply, the con- 
Another object of the invention is fo provde i5 trol valve, which is he subjëct of this invention, 
an air flow regulating deicèhavingspihg means is interposèd in the air .supply :conduit and is 
oPerating to oppose the increae of pressure in designed to ïurnish air fo the heater al a súb- 
the flow passage and arrnged to increase ïts stantially constant pressure. The regulRting 
resistance progressively as with the inereRse in mechanism is enclcsed in a casi-ng or hoùsing ! 
Pressure Of the Rit upplied fo tl%e dëvlce. 20 .îvlïch iS shown as of cylindricl form havi.ng -an 
More SpëcificRlly, the invënti-on- ïims to pro- air inlet opening 12 ut one side and -an air .out- 
-vide an air pressure egulktor throgh-whieh let 0pening |4 t the opposite side. OEhe housing 
ail flOWs Ïrom an inlet fo an ourlet thouh a |0 is divided by 'an oblique patition | 6 fo provîde 
port ha9ing a val?e Seat and a vulve normRlly an sir:inlet chamber |] :and a valve chamber | 8. 
spRced therefrom, togëther with a diallïrRgm 25 This partition bas a -tubular boss '2,0 formed 
Subjec On one side te the =inlet prëssure and 'therein and threaded for adjustably supporting 
on thë other side to theoutletpressure and'0per- a tubular liner 22. The upper end 24 of the 
able by the difference of these pressures to' more member 22 serres as an annutar valve seat sur- 
the valve mëmber toward or rom the saidset rounding %he port or passage through the part 
Sa aS t0 vary the capacity of tte port and #hus  30 22 whih affords .communica:tion between the 
regUlte the pressure of the air leaving the out- ïnlet |2 and he outiet |. 
let. :In the housing |0 he valve chamber |8 is 
..I tiS a further object of t-he invention fo pro- sëparated from a pressure chamber 2 by means 
vide in such .a-device a spring member'0f sub- of a flexible..partition or diaphragm 28 disposed 
stn%iatly uniform ter£sïon whï'ch detefmines the 35 tn a lane adj:acen.t'the valve seat 24. The cen- 
minimum differëhial pressure-required to-move trl Portion of the diaphrag m 2 carries rein- 
hevulvé toward ils Seat, %ogther w-ith-a .sup- forcing plates 3 and 32 which are clamped to 
Plemer/try spring lso resisting movement of the . ils- .opp0Site faces respective!y by means 
valve in that direction and so inountel ;th.at il Central s'rem or rivet 3. The plate 32 is .dis- 
becOmes progrèssively stLffêr as the :rallye..ap-.. 40 posed 0pposite the valve Seat 24 and serres as 
proaches ils .seat.  " the valve therefor, but il 'is normally held out 
Other 'objects .and advantages of the inven- of.contact With the seat and in .spaced relation 
tion wiÏ1 appear ïrom the ïollowing description theretWby means of a .coil spring 3 having one 
tken in connection With the .drawings, -in which: ënd Seatëd -around the rivet 3 in a flanged wash- 
. .lig. 1 is a .sideelevati0n of-.an air pressure 45 er 38 which is secured against the plate 82 of 
regulator whichincludes a.control:valveembody- the diaphragm assembiy by the rivet 3. T-he 
ing this invention; ...... :.  -oppósite end of the spring .36 reacts against the 
:lig..2 is a plan view of the device Shovn in flsnge:or head  ofan Udjusting screw 2 thread- 
Fig. 1; ed into a cenrs/boss.4 of%he housing .[0. The 
ig..3 is a transverse sectional view takensub-. 50 head 49 ha a reduced ..portion 6 which extends 
stantialy al .the axis of the h0using and às in- Within thecoils of the.spring $6 .for centering the 
dicated al line 3-- on Fig. 1 and :showing .the .:Spring:ln çelation fo the head. 
valve in t working position which il may assume or,:conenience in adjusting il inthe thres, de« 
when-there is-a flow :0f tir through il; . boss 20 the tubular member 22 is provided I at ils 
.lig. 4 ïS a sectional View similsr. fo .lig. 3 but. ,55 .tower end-,.with  plurality Of slots-4-8-htch are 
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accessible through the inlet opening 2 as seen 
in Fig. 1, and may be engaged by means of a 
screw driver or other convenient tool for rotat- 
ing the part 22. A set screw 50 is threaded 
into the boss 20 for securing the member 22 ai 
adjusted position and a lock nut 52 is provided for 
the screw 50. The screw 42, after adjusting the 
tension of the spring 48, also may be locked ai 
adjusted position by means of its set screw 
threaded into the boss 44. As shown, the hous- 
ing 10 is provided with threaded studs 58 adja- 
cent the ourlet 2 and similar studs 58 adjacent 
the ourlet 4 for connecting the housing with 
coupling flanges of the air conduit in which itis 
interposed. - 
The pressure chamber 28 communicates with 
the air inlet 2 and receives air therefrom by 
way of a passage 80 formed axially in the rivet or 
stem 84 carried by the dlaphragm 28. The pres- 
sure chamber includes the upper space 28 just 
under the cover plate or top wall 82 of the hous- 
ing 0, and also a lower space 28a adjacent the 
diaphragm 28. The pressure chamber is .thus 
divided into two parts by an annular flange 84 
.extending invardly from the side wall of the 
.chamber and having a central opening 88 through 
which the stem 84 extends from the diaphragm 
;28. The annular clearance afforded by the 
opening 88 around the stem 34 provides con- 
.stant communication between the upper por- 
tion 28 and the lower portion 28a of the pressure 
.chamber so that the pressure of the air entering 
the inlet 2 is communicated by the passage 
fo the spaces 28 and 28 and is thus applied 
:against the upper face of the diaphragm 28. The 
ïorce of the spring 38 tends fo uphold the dia- 
phragm 20 in the position shown in Fig. 4 until 
,the inlet pressure is sufiïcient to overcome this 
spring. The ourlet 4 leading fo a heater or 
other device in vhich the air is utilized or con- 
sumed wfll be subject fo some back pressure, but 
as long as a flow of air is maintained from the 
inlet 2 to and through the ourlet 4, if is evi- 
dent that the relative pressure af the outlet 
will be lower than that af the inlet 12. The dif- 
ferential between these two pressures is thus 
available against the diaphragm 28 and tends 
fo more it in the direction for seating the valve 
plate 32 on the seat 24, but this tendency is re- 
sisted by the spring 88. The resistance of the 
spring may be adjusted by means of the screw 
42 fo determine the minimum value of the dif- 
ferential pressure which will tend to more the 
valve 32 toward ifs seat. 
Since the strength of the coil spring 3G will hot 
vary appreciably within the possible range of 
movement of the valve 2, this spring is supple- 
mented by a spring member  which may be in 
the form of a heavy piano wire or similar straight 
bar which passes through a cross bore in the 
stem 84 and is thus attached at the middle of its 
length fo the diaphragm 28. As seen in Fig. 4, 
the ends of the spring bar 0 rest initially on 
the outermost portions 84 of the upper surface 
65 of the flange 84 so that the total tength of 
the bar 0 is its effective length; but as the dia- 
phragm 28 is moved downwardly by the differen- 
tial air pressure, the spring bar 0 is deflected 
so that if bears upon portions 8b of the sur- 
face '5 somewhat nearer the center .of the flange 
(as seen in Fig. 3), thus shortening the effective 
length of the spring bar 0 and increasing 
resistance to the movement of the valve plate 
toward ifs seat 24. 
Thus when the increased velocity of the air 

4 
supplied to the inlet 2 imposes an increased 
pressure upon the diaphragm 28, the valve 82 
is moved toward its seat 24 to reduce the an- 
nular flow passage across this seat. This move- 
 ment is retarded and ultimately checked by the 
spring 0 as its resistance increases with each 
increment of movement of the valve toward its 
seat 24, with the result that the reduced capacity 
of the flow passage over the annular valve seat 
10 offsets the increase in velocity and inlet pressure, 
and the air continues to be delivered through the 
ourlet at substantially the saine pressure as 
before. 
To insure this result if may be necessary to 
15 adjust the tubular liner 22 upwardly or down- 
wardly in the threaded boss 20 and fo make a 
corresponding adjustment in the screw 42 so as 
to raise or lower the initial position of the dia- 
phragm 28 and shift the range of movement of 
20 said diaphragm relative fo the spring bar 0 so 
that the progressive variation in the strength of 
.the spring 0 shall be properly related fo the 
position of the diaphragm 20 and valve plate 32 
throughout their range of movement. As de- 
25 veloped experimentally, the upper surface 85 of 
the flange 64 on which the spring bar 0 is sup- 
ported is hOt a strictly conical surface but is 
slightly convex, being designed so as to vary the 
effective length of the spring member 0 af the 
30 required rate in relation to its deflection as 
caused by the movement of the diaphragm 28. 
While there is shown and described herein cer- 
tain structure illustrating the invention, it is to 
be understood that the invention is not limited 
3 thereto or thereby but may assume numerous 
other forms and includes all modifications, varia- 
tions and equivalents coming within the scope 
oî the following claires. 
I claire: 
40 1. An air pressure regulator comprising a 
housing which provides a valve chamber and a 
pressure chamber, a flexible wall between said 
chambers, the valve chamber having an air inlet 
and an air ourlet with a partition between them, 
means forming a port through said partition with 
45 an annular valve seat at said port, valve means 
carried by said flexible wall, said valve means 
ing disposed opposite said seat and normally 
spaced therefrom, said flexible wall having an 
opening which admits the inlet pressure to said 
50 pressure chamber whereby the differential pres- 
sure between the inlet and the ourlet is applied 
to the flexible wall in a direction to seat the valve, 
and spring means opposing movement of the 
valve toward ifs seat including a spring exerting 
55 a substantially constant pressure on said valve, 
and other spring means for exerting a force on 
said valve increasing disproportionately as the 
valve approaches ifs seat. 
2. An air pressure regulator comprising a bous- 
60 ing which provides a valve chamber and a pres- 
sure chamber, a flexible diaphragm between said 
chambers, means forming an air inlet and an air 
ourlet fo said valve chamber, means forming a 
65 partition between said inlet and said outlet, said 
partition having an opening, a valve disk carried 
by said diaphragm, means for establishing com- 
munication between the inlet fo said regulator 
and said pressure chamber whereby the differ- 
70 ential pressure between the inlet and ourlet 
plied to the diaphragm in a direction to seat the 
valve, means for adjusting said regulator fo vary 
the pressure of the air ai the outlet thereof 
cluding ari annular member establishing com- 
75 munication between said inlet and ourlet adjust- 
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ably secured in said opening in the partition for 
adjusting movement toward or from said valve 
disk and forming a seat for said disk, a .coil 
spring disposed axially within the annular ruera- 
ber with one of its ends bearing against the valve 
disc, means providing a seat for the opposite end 
of the coil spring having a stem threadedly ad- 
justable in a wall of the housing for movement 
toward and from the valve disc for varying the 
force exerted by the spïing, and a second spring 
lï, eans comprising a spring bar supported adja- 
cent ifs opposite ends upon said housing and oper- 
atively connected intermediate its ends to said 
valve disc. 
3. An air pressure regulator comprising a hous- 
ing having a valve chamber and a pressure cham- 
ber defined therein, a flexible diaphragm between 
said chambers, the valve chamber having an air 
inlet and an air ourlet with a partition therebe- 
tween, means orming a port through said parti- 
tion with an annular valve seat af said port, a 
valve disk a hollow rivet securing said valve disk 
o the diaphragm opposite the seat and normally 
spaced therefrom, said rivet having a stem pro- 
jecting into said pressure chamber and providing 
a passage through said valve disk and diaphragm 
establishing communication between the inlet and 
the pressure chamber whereby the differential 
pressure between the inlet and the ourlet is 
plied to the diaphragm in a direction fo seat the 
valve, and spring means opposing movement of 
the valve toward its seat including a spring bar 
member disposed with ifs intermediate portion 
extending through a cross bore in said stem, said 
housing including supporting means having bear- 
ing surfaces for the end portions of said spring 
bar, said bearing surfaces being formed fo con- 
tact the spring bar progressively nearer its raid- 
point as the bar is fiexed and the valve approaches 
its seat. 
4. An air pressure regulator comprising a hous- 
ing having a v«lve chamber and a pressure cham- 
ber defined therein, a flexible diaphragm between 
said chambers, the valve chamber having an air 
inlet and an air outlet with a partition therebe- 
tween, means forming a port through said parti- 
tion with an annular valve seat af said port, a 
valve disk, a hollow rivet securing said valve disk 
to the diaphragm opposite the seat and normally 
spaced therefrom, said rivet having a stem pro- 
jecting into said pressure chamber and providing 
a passage through said valve disk and diaphragm 
establishing communication between the inlet and 
the pressure chamber whereby the differential 
pressure between the inlet and the ourlet is ap- 

6 
plied to the diaphragm in a direction fo seat the 
valve, an inwardly projecting annular flange on 
the portion of said housing defining said pres- 
sure chamber having an aperture extending 
5 therethrough of larger area than said stem, and 
spring means opposing movement of the valve 
toward ifs seat including a spring bar disposed 
with its intermediate portion extending through 
a cross bore in said stem, said fiange on said 
10 housing having a convex surface on which the 
ei]d portions of the bar test, the points of con- 
tact of said end portions being shifted progres- 
sively nearer the midpoint of the bar as if is 
fiexed by the movement of the valve toward its 
1 seat. 
5. An air pressure regulator comprising a hous- 
ing which provides a valve chamber and a pres- 
sure chamber, a flexible wall between said cham- 
bers, the valve chamber having an air inlet and 
20 an air ourlet with a partition between them, 
means forming a port through said partition with 
an annular valve seat af said port, valve means 
carried by said flexible wall, said valve means 
being disposed opposite said seat and normally 
25 spaced therefrom, said flexible wall having an 
opening which admits the inlet pressure to said 
pressure chamber whereby the differential pres- 
sure between the inlet and the ourlet is applied 
fo the flexible wall in a direction to seat the valve, 
30 spring means opposing movement of the valve to- 
ward its seat inc!uding a spring exerting a .con- 
stant pressure on said valve, and other spring 
means comprising a spring bar member, means 
connecting the middle portion of said bar fo the 
35 valve, and supporting means carried by said hous- 
ing and having bearing surfaces for the end por- 
tions of said bar, said bearing surfaces being 
formed to contact the bar progressively nearer its 
nid point as the bar is fiexed and the valve ap 
0 proaches its seat. 
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